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Description 

Technical Field 

The present invention relates to ballistic projec- 
tiles having a unique composition, and a unique 
method of manufacturing these projectiles. The 
projectiles of the present invention have physical 
characteristics which enable them to withstand 
the stresses of ballistic propulsion and implanta- 
tion without disintegrating, even though they are 
made entirely of a mixture comprising bio- 
logically active material, in the form of grindable 
solid particles and biologically inert binder. The 
ballistic projectiles may comprise up to 95 percent 
by weight of medicament including a friable 
crystalline medicament while still remaining 
stress resistant 

Background Art 

Ballistic projectiles containing biologically ac- 
tive materials for implantation into living animal 
bodies have been disclosed in U.S. Patent 
3,948,263 issued April 6, 1976, and U.S. Patent 
3,982,536 issued September 28, 1976. U.S. Patent 
Nos. 3,948,263 and 3,982,536 disclose implants 
which generally comprise a non-lethal polymeric 
projectile having an interior cavity containing bio- 
logically active material, although, it is shown in 
U.S. 3,948,263, that biologically active material 
may be dispersed throughout the body of the 
projectile. Generally the implants of the prior art 
are capable of carrying about 30 — 35 percent by 
weight, and normally no more than 50 percent by 
weight of active medicament. Due to the limited 
amount of medicament that can be carried by 
these projectiles, it is necessary, particularly with 
antibiotic treatments, to use multiple ballistic 
implants to attain the proper dosage for an animal 
weighing, for example, 200 to 500 kg. While 
multiple ballistic implantations generally pose 
little risk to the health of the target animal and are 
not stressful to the animal, the use of multiple 
implants is inconvenient and may be impossible 
with free-ranging animals. Thus, it would be 
advantageous to provide the proper dosage with 
fewer, and in some cases only one, ballistic 
projectile. 

French Patent FR-^A— 2370949 discloses a 
ballistic projectile which can be propelled through 
barrels without objectionable fouling. While this 
reference mentions solid dose projectiles com- 
prising up to 95 percent by weight active ingre- 
dient, it does not teach the means to make such a 
high dose projectile capable of withstanding the 
forces of ballistic propulsion and implantation. 

Disclosure of Invention 

The present invention provides a solid dose 
ballistic projectile shaped for penetrating the 
epidermal layer of a living animal and lodging 
totally within the tissues of the animal, which is 
capable of releasing biologically active material 
into the tissues of the animal when lodged there- 
in. "Solid dose" refers to the fact that the body of 
the projectile is made entirely of a mixture com- 
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prising biologically active material and inert 
binder, with no polymeric exterior casing. The 
projectiles of the present Invention comprise in a 
major portion a body which is compression 

5 molded from a composition which consists 
essentially of a cohesive mixture of from about 70 
to 95 weight percent grindable solid particles, at 
least about 90 weight percent of these particles 
having an average diameter between about 7 and 

10 25 micrometers, and at least a biologically effec- 
tive amount of these particles comprising a bio- 
logically active material, and from about 5 to 30 
weight percent of a biologically inert cohesive 
binder adhered to said particles. "Grindable" 

16 refers to the fact that the solid particles can be 
reduced in particle size by attrition in a ball mill at 
room temperature. The grindable solid particles 
are less compressible than the binder, The body is 
capable of providing structural integrity to the 

20 projectile when it is ballistlcally propelled at a 
muzzle velocity of up to 1,400 ft/sec. (475 m/sec) 
and implanted within the tissues of living animal. 

Due to the unique composition of the pro- 
jectiles of the present invention and the unique 

25 method of making them, no projectile shaped 
polymeric exterior casing In which to house the 
medicament is employed, thus allowing the pro- 
jectiles of the present invention to comprise and 
deliver more active medicament than con- 

30 ventional ballistlcally implantable projectiles. In 
addition, since the solid dose projectiles of the 
present invention require no exterior casing, 
which has conventionally been formed from plas- 
tics which are either soluble or insoluble in the 

3ff animal body, they may be more compatible with 
the biological system of the animal. The pro- 
jectiles of the present invention require no sub- 
sequent removal of, and pose no danger of 
infection from, such an exterior casing. 

40 The projectiles of the present invention, even 
though formed entirely from a preferably uniform 
mixture comprising medicament and binder and 
having no supporting polymeric exterior casing, 
are capable of withstanding the stresses imparted 

45 by ballistic propulsion from a gun barrel and 
implantation in the flesh of a living animal. The 
ballistic projectiles are capable of comprising up 
to 95 percent by weight solid particulate active 
medicament ingredient including a friable crys- 

so talline one, without any resultant loss of ability to 
withstand the above mentioned stresses. The 
ability of the projectile to withstand such stresses 
is due to the projectile composition, including the 
particle size of the medicament, and in preferred 

55 embodiments, to both the shape of the projectile 
and the method by which It is made. 

The projectiles are preferably compression 
molded from a normally uniform mixture of from 
about 70 to 95 weight percent grindable solid 

60 particles, at least 90 percent of which have an 
average diameter of about 7 to 25 micrometers, 
and wherein at least a biologically effective 
amount of the particles are biologically active 
material, and from about 5 to 30 weight percent of 

66 a. biologically inert, cohesive binder. The method 
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described above of molding a uniform mixture 
comprising very small (average diameter 7 to 25 
micrometers) particles of solid medicament, pro- 
vides ballistic projectiles which are essentially 
free of stress zones. 

Brief Description of Drawings 

Rgure 1 is side view of a first embodiment of a 
projectile according to the present invention. 

Rgure 2 is a cross-sectional view of an alter- 
native embodiment of a projectile of the present 
invention having a cavity adopted to carry addi- 
tional biologically active material therein. 

Figure 3 is a side view of still another embodi- 
ment of a projectile according to the present 
invention. 

Detailed Description 

The mixture from which the ballistic* projectiles 
of the present invention are made consists essen- 
tially of about 70 to 96 weight percent grindable 
solid particles, most of which are very small (the 
average diameter being 7 — 25 micrometers) and 
about 5 to 30 weight percent binder. The solid 
particulate material may comprise adjuvants con- 
ventionally employed in preparing tablets by 
direct compression, such as lubricants, dis- 
integ rants, fillers, and the like. In addition, adjuv- 
ants of the type described above which are not in 
the form of grindable solid particulates may be 
added to the mixture as long as they do not com- 
prise more than about 1 5 percent by weight of the 
mixture. 

Useful grindable solid particulate biologically 
active materials include vaccines or bacterins; 
growth promoters such as hormones, minerals or 
vitamins; antibiotics, antigens, anthelmintics, or 
other medicinal drugs; and tranquilizers. The 
ballistic projectiles of the present invention are 
particularly useful in the administration of crys- 
talline medicaments such as penicillins, both the 
acid and free base forms of the animal dewormer, 
Levamisole* (a registered trademark of Cyanamid 
Corp.), tetracycline HCL and the free base, and 
erythromycin. 

The amount of biologically active material 
present in the mixture and consequently present 
in the resultant ballistic projectile, can be up to 
about 95 percent by weight. It is preferred, par- 
ticularly where the biologically active material is 
an antibiotic, that the mixture comprise at least 
about 70 weight percent of the solid particulate 
material as biologically active ingredient 

Suitable binders for inclusion in the mixture are 
biologically inert, cohesive materials having 
characteristics which enable them to impart com- 
pressibility to the mixture. Preferably the binder is 
a thermoplastic material. Moreover, the binder 
must be cohesive, that is, it must adhere to the 
solid particulate material and provide the com- 
pressible mixture with a degree of cohesiveness. 
The binder may have the additional feature of 
acting as a disintegrant By proper selection of the 
binder, the disintegration rate can be controlled to 
supply the biologically active ingredient in a 



sustained release or in a quick release manner. 
The binder may also be chosen to be specific to 
certain body fluids and tissues, to supply bio- 
logically active materials to a localized area. 

B Binders which have the above described 
characteristics and which enable quick release of 
the medicament include such water soluble 
materials as hydroxypropylcellulose, hydroxy- 
propylmethylcellulose, methylcellulose, sodium 

to carboxymethyl cellulose, polyvinyl alcohol, poly- 
vinyl pyrrol (done, gum arabic, etc. Hydroxy- 
propylcellulose Is a particularly preferred binder 
due to its compatibility with biological systems 
and its adhesive characteristics. 

16 Binders which have the required characteristics 
and are suitable for use in sustained release 
formulations include such non polar-solvent solu- 
ble materials as poly lactic acids and polyamides, 
such as polyglycine. 

20 it is to be appreciated that by mixing sustained 
release and quick release binders, a wide range of 
dissolution rates can be achieved. 

As mentioned hereinabove, the amount of 
binder present in the mixture and the resultant 

26 ballistic projectile is between about 5 and 30 
percent by weight Most preferably, in order to 
provide projectiles capable of delivering large 
doses of biologically active material, binder is 
present in a range of from 5 to 10 percent by 

30 weight 

The inclusion of lubricants in the mixture aids 
the ability of the mixture to flow into the dies of 
the molding machinery, and provides both sur- 
face lubrication and compression lubrication dur- 

36 ing compression molding. Suitable lubricants in- 
clude powdered taic, magnesium stearate, car- 
bowax and calcium stearate, Calcium stearate Is 
preferred. The lubricant generally is added in an 
amount ranging up to about 5 percent by weight 

40 of the total formulation. At least about 2—3 
percent by weight of the lubricant is preferred to 
assure that the molded projectile is easily re- 
leased from the mold. 
Preferred disintegrants for providing quick re- 

45 lease of medicament include hydroxy propyl 
starch, available as Prima Gel® (a registered 
trademark of Edward Mendall, Inc.), calcium algi- 
nate, available as Kelset* (a registered trademark 
of Kelco Corp.), and sodium alginate. It has been 

60 found that about 3 — 4 percent by weight Prima 
Gel 8 or Kelset* enables release of even less 
soluble medicaments; such as procaine penicillin, 
in less than one hour. It is to be appreciated that 
by using different amounts and types of dis- 
ss integrants and different types of biologically ac- 
tive ingredient a wide range of dissolution rates 
can be achieved. 

Biologically inert filler material may be included 
in the mixture, particularly when the biologically 
60 active ingredient is a more potent medicament 
such as a soieriod. Exemplary grindable particu- 
late materials which find use as fillers include 
calcium carbonate, crystalline lactose and sodium 
chloride. Solid particulate filler may be present in 
65 a concentration of up to about 30 percent by 
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weight of the total solid particulate material. 

It was not appreciated prior to applicants' 
invention that projectiles comprising up to 95 
percent of a medicament, including a friable 
crystalline medicament and capable of with- 
standing the stresses of ballistic propulsion and 
implantation could be manufactured. The prior art 
relating to both ballistic implants and shaped 
medicament tablets neither taught nor suggested 
that such high dose ballistic projectiles could be 
provided by compression molding a cohesive 
mixture of very small particles of the ingredient to 
be administered (average diameter of 7 — 25 
micrometers) and the cohesive binder material. 
While U.S. 3,948,263, entitled "Ballistic Animal 
implant", indicates that medicament particles 
may be dispersed throughout the body of the pro- 
jectile, it in no way teaches a ballistic implant 
comprising up to 95 percent by weight medica- 
ment In addition, the tablet manufacturing art 
does not recommend the use of medicament 
particles having a diameter much less than 50 urn. 
In fact, when the conventional methods of manu- 
facturing shaped medicament tablets, as shown 
in U.S. 3,773,920; 3,622,677; and 3,629,393 were 
used to prepare a ballistic projectile of the present 
invention (comprising 90 percent by weight crys- 
talline Levemisol® having an average diameter of 
about 100 pm, gum arable and carbowax 400) it 
was found that the stresses imparted by ballistic 
propulsion resulted in the complete disintegra- 
tion of the projectile as it left the gun barrel. 
Applicants' solved this problem by using a par- 
ticle size below that recommended in the tablet- 
ting art i.e., an average diameter of 7 — 25 urn, to 
produce their high dose projectiles capable of 
withstanding the forces of ballistic propulsion and 
implantation. 

A preferred method of preparing the mixture of 
solid particulate material and binder is to apply 
the binder to the small solid partides by spray 
drying or freeze drying techniques. However, 
other means of providing the solid particles with a 
thin, more or less uniform coating of binder are 
contemplated. The procedure for applying the 
binder by means of spray drying is well known 
and is generally as follows: The binder is dis- 
solved in a solvent in which the solid particulate 
material is insoluble. An amount of fine solid 
particles, i.e., having an average diameter of 
7—25 micrometers, of the ingredient to be ad- 
ministered is dispersed in the binder solution. The 
amount of fine particles can be as much as about 
nineteen times the weight of the binder material 
dissolved in the binder solution, in order that the 
resultant projectiles can comprise up to 95 per- 
cent by weight of particulate ingredient The 
slurry of fine particles in binder solution is 
atomized to produce finely-divided droplets of the 
slurry. The finely-divided liquid particles are then 
dried in a stream of heated air. Spray driers 
equipped with a centrifugal atomizing wheel and 
a heating chamber, such as a "Niro Atomizer" 
available from Niro Atomizer, Inc., are particularly 
useful for the above procedure. A cyclone 



separator may be used to recover the spray dried 
powder. The resultant spray-dried particles are 
less than 50 um in diameter, with an average 
diameter of 15—20 \im, as observed by micro- 
scopic measurement 

The procedure for applying binder to the fine 
solid particles by means of freeze-drying is known 
and is as follows: The binder is dissolved in a 
solvent in which the solid particulate material is 

10 insoluble. An amount of fine particles (average 
diameter 7—25 urn) of up to nineteen times the 
weight of the binder material is dispersed in the 
binder solution. The resultant slurry is freeze- 
dried, bro ken-up, and screened to sub 50 um in 

16 diameter sized particles. 

Regardless of whether the spray drying or 
freeze drying technique is employed, the ballistic 
projectiles are preferably manufactured by pour- 
ing the mixture comprising uniformly small (be- 

20 low about 50 um and preferably having an aver- 
age diameter of 15 — 20 um) binder coated par- 
ticles, into a pill press and applying compacting 
pressure. A good quality non-frangible ballistic 
projectile results when 900 kg is applied for 5 

25 seconds to a mold filled with about 0.5 gms of a 
uniform mixture of 95 parts by weight solid 
particles comprising 90 parts by weight sodium 
penicillin G freeze-dried with 10 parts hydroxy- 
propylcellulose, and 5 parts by weight powdered 

30 calcium stearate. As is well known in the art, other 
projectile compositions may require different 
pressure and time regimes to produce good 
quality projectiles. Although the tablets produced 
. by this method are hard and nonfriable they can 

35 be made to possess acceptable disintegration 
characteristics by proper choice of binder, dis- 
integrant and compacting pressure. 

The solid dose ballistic projectile of the present 
invention are preferably molded so that they have 

40 an elongate body portion with a central axis 
adapted for close fitting engagement with the 
inner surface of the bore of a barrel from which 
the projectile is propelled (e.g. such as the barrel 
of a compressed gas powered device), and a 

«ff generally conical nose portion coaxial with the 
body portion. The conical nose portion preferably 
has a small radius on Its apex. 

Body portions of from 4.5 mm to 7.6 mm in 
diameter are most suitable, with body portions of 

so 6.35 mm in diameter being preferred. For some 
limited applications of shallow implantation, 
body portions of up to 11.4 mm may also be 
suitable. 

Preferably the conical nose portion has a base 
66 diameter smaller than the diameter of the body, 
so as to provide a slight shoulder where the base 
of the nose meets the body. The shoulder has 
been found useful in the production of stress 
relieved . projectiles which will not crack when 
so subjected to ballistic propulsion and implanta- 
tion. 

Preferably also, the projectile has a concave 
surface portion at its end opposite the nose 
portion, which concave surface portion is pro- 
65 vided by the body. The concave surface produces 
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much greater accuracy of flight for the projectile 
than does a flat end, presumably because it 
restricts tipping forces at the edge of the projectile 
due to escaping gas as the projectile exits from a 
barrel, and is particularly useful in obtaining 
accuracy for uniform mass projectiles. 

Referring now to the drawings, there is shown 
in Rg. 1 a projectile according to the present 
invention generally designated by the numeral 10 
and made entirely of a uniform mixture 9 of solid 
particles and binder. The projectile 10 comprises 
an elongate body portion 12 having a central axis 
and a cylindrical outer surface 6.35 mm in dia- 
meter. The body portion 12 is adapted to fit 
closely into the inner surface of a barrel from 
which the projectile Is propelled as by being 
deformed into rifling in the barrel. Also the pro- 
jectile includes a conical tip portion 14 coaxial 
with the body portion 12. The base of the tip 
portion 14 has a cross sectional area of 6.0 mm. 
Surrounding the base of the tip 14, between the 
outermost edge of the base and the outermost 
edge of the body 12 is a shoulder 20, which has a 
width of 0.18 mm. The conical tip portion 14 has 
an apex angle 16 of 60 degrees and has a 0.40 mm 
radius on its apex or terminal end surface 18, the 
center of which radius is on the axis of the tip 
portion 14. As illustrated the tablet is shaped to 
provide a concave surface portion 24 at the end 
surface 22 of the tablet. 

Figure 2 shows a projectile 10 having an elon- 
gate body portion 12 and a conical tip portion 14, 
made entirely from a uniform mixture of solid 
particles 15, including the biologically active in- 
gredient to be administered, and binder. The 
cavity 17 provided is optional. Where the cavity 17 
is included, additional biologically active 
materials can be included therein so as to provide 
a "dual load" projectile. These additional 
materials may be the same as or different from 
the biologically active materials dispersed 
throughout the body of the projectile. These 
additional materials can be in the form of discrete 
solid particles, a solid block or plug, or a liquid. 
When the additional material is in the form of dis- 
crete solid particles, the particles may be sus- 
pended in a release sustaining matrix. 

Any additionally included material may be 
sealed in cavity 17 by sealing means 26 
positioned at the open end of the cavity. Sealing 
means 26 may be a microporous membrane 
which physically seals the biologically active 
material in the cavity 17 while allowing the 
passage of the material in response to a con- 
centration or pressure gradient across the mem- 
brane, or may be a cap made of a soluble material 
which will dissolve in the animal body after being 
implanted and expose the biologically active 
material to the animal body fluid. Alternatively, 
the sealing means can be removably fastened to 
the projectile 10 in which case it can be removed 
prior to launching or can be constructed' to 
separate from the projectile during launching, in 
flight, or at impact prior to entering the animal 
body. 



The cavity 17 illustrated in Figure 2 is cylindrical 
in nature, opening at the base and defined by 
annular projectile wails. However, other recesses 
or cavities which vary as to location or shape can 

5 be utilized with advantage. Moreover, the cavities 
need not be provided with an opening at the base 
of the projectile and may extend traversely of the 
projectile with access at the sides or other portion 
of the projectile. 

10 The projectile 10 is provided at its end portion 
22 with a concave surface portion 24. The concave 
surface portion may be formed from the material 
making up the projectile body, from additional 
biologically active material in cavity 17, or from 

15 sealing means 26. 

Figure 3 illustrates an alternate embodiment of 
a projectile according to the present invention 
designated by the numeral 30. Like the projectile 
10 of Figure 1, the projectile 30 has a conical tip 

20 portion 34, an elongate body portion 32, a 
radiused apex or tip surface 38, and a shoulder 40 
surrounding the base of the tip 34, which are 
respectively shaped like the tip portion 14, the tip 
surface 18, and the shoulder 20 of the projectile 

25 10. The body portion 32 of the projectile 30, how- 
ever, is not cylindrical on its outer surface but 
instead has ten flatted surface portions 36 of 
equal width around its periphery, which flatted 
surface portions 36 are evenly twisted about the 

30 axis of the projectile 30. These flatted surface 
portions 36 are adapted to fit closely within 
mating twisted flatted surfaces on the Inner sur- 
face of a barrel from which the projectile 30 is to 
be propelled to provide a desired rotation during 

35 flight of the projectile. The projectile 30 is pro- 
vided at its end surface 42 with a concave surface 
portion 44. 

The invention can be further illustrated by 
reference to the following examples. 

40 

Example 1 

Fast release, sodium penicillin G ballistic pro- 
jectiles having a shape similar to that shown in 
Figure 3, were prepared by the following method. 

<s in 1000 parts/wt dichloromethane was dissolved 
10 parts by weight of hydroxypropylcellulose. 
Next, 90 parts by weight of sodium penicillin G 
crystals, which had been passed through a No. 
325 U.S. Sieve Series (44 micron opening) to 

so break up the crystals into particles having a 
15 — 20 um average diameter, was dispersed into 
the cellulose solution. The slurry was spray dried 
using a spray drier equipped with a centrifugal 
atomizing wheel using an air turbine drive with a 

ss velocity of about 40,000 rpm. The heated chamber 
of the spray drier was maintained at 95°C and the 
outlet temperature was about SOX. The slurry 
was introduced to the atomizing wheel using a 
pump which maintained a flow rate of —45 g/min. 

60 A cycloned separator was used to' recover the 
spray dried powder from the exiting air/solvent 
stream. The spray dried material was sealed In 
moisture tight containers and frozen for storage. 
A portion of the hydroxypropylcellulose coated 

65 penicillin was taken out of storage and screened 
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through a 325 mesh screen to break up the 
agglomerates into spray dried particles 15—20 
um in diameter. A directly compressible formula- 
tion was prepared by dry mixing 95 parts by 
weight binder coated particles with 5 parts by 
weight powdered calcium stearate. 

Solid dose ballistic tablets were compression 
molded to a shape similar to that shown In Rg. 3 
by applying about 900 kg compacting pressure for 
about 5 seconds. Good quality, hard, non-frang- 
ible ballistic projectiles resulted. 

Twelve 0.5 gram projectiles comprising 0.45 gm 
of sodium penicillin G were implanted In a 200 kg 
bovine suffering from respiratory ailment. All of 
the projectiles were propelled from the gun and 
into the animal in one piece without dis- 
integrating. Six projectiles each day for two 
successive days were implanted. On the third day, 
the animal had fully recovered from the respira- 
tory ailment 

To treat the same animal with the same dosage 
of sodium penicillin G using non-solid dose 
loaded ballistic projectiles, such as those dis- 
closed in U.S. Patent No. 3,948,263, would require 
18 projectiles per day. 



Example 2 

Tetracycline HC1 projectiles, having a shape 
similar to that shown in Figure 3, were prepared 
by the following method. To 95 gms tetracycline 
HC1 crystals which had been passed through a 
325 mesh sieve so that they have an average 
diameter of 15 — 20 um, was added 5 gms 
hydroxypropylcelluiose dissolved in a minimum 
amount of water. The slurry was stirred well to 
insure good wetting and coating of the crystals 
with the binder. The resultant slurry was freeze 
dried in a "Virtis" freeze-drier available from 
Virtis, Inc. 

A portion of the freeze dried particles were 
broken-up and screened to assure sub 50 m size. 
95 parts by weight of the freeze dried particles 
were dry blended with 5 parts by weight of the die 
lubricant, powdered calcium stearate. This 
material was compression molded into 0.5 gm 
tablets having a shape similar to that shown in 
Rg. 3, using 900 kg compacting pressure held for 
5 seconds. Good quality, hard, nonfrangible 
ballistic projectiles resulted. 

The projectiles were propelled from an air gun 
into a gel material (90 percent by weight mineral 
oil and 10 percent by weight Shell Kraton 101), 
which has physical characteristics similar to 
animal muscle, with no apparent disintegration. 

Claims 

1. A solid dose ballistic projectile (10) shaped 
for penetrating the epidermal layer of a living 
animal and lodging totally within the tissues of 
the animal and capable of releasing biologically 
active ingredient into said tissue of said animal 
when lodged therein, the projectile (10). com- 
prising in a major portion a body (12} charac- 



terized in that said body (12) consists essentially 
of a uniform cohesive mixture (9) of from sabout 
70 to 95 weight percent of grindable solid par- 
ticles (15), at least about 90 weight percent of said 
particles (15) having an average diameter be- 
tween about 7 and 25 micrometers, and at least a 
biologically effective amount of said particles 
comprising biologically active material, and from 
about 5 to 30 weight percent of a biologically 
inert, cohesive binder adhered to said particles, 
said binder being more compressible than said 
grindable solid particles, and said body being 
compression molded into a projectile shape, said 
body further characterized by being capable of 
providing structural integrity to said projectile 
(10) when ballistically propelled at a muzzle vel- 
ocity of up to about 475 m/sec and implanted 
within said tissues of said animal. 

2. The solid dose ballistic projectile (10) of claim 
1 further characterized in that said grindable solid 
particles (15) comprise 100 percent by weight of 
said biologically active material. 

3. The solid dose ballistic projectile 10 of claim 1 
further characterized in that said biologically 
active material is selected from the group consisting 
of vaccines, bacterins, hormones, minerals, vit- 
amins, antibiotics, antigens, anthelmintics^ 
medicinal drugs, and tranquilizers. 

4. The solid dose ballistic projectile (10) of claim 
1 further characterized in that said biologically 
active material is a crystalline medicament 
selected from the group consisting of penicillins, 
tetracycline HC1, and erythromycin. 

5. The solid dose ballistic projectile (10) of claim 
1 further characterized in that said biologically 
inert binder is selected from the group consisting 
of hydroxypropylcelluiose, hydroxy propyl methyl- 
cellulose, methylcellulose, sodium carboxy- 
methyl cellulose, polyvinyl alcohol, polyvinyl 
pyrrolidene, gum arable, poly lactic acids and 
poiyamides, 

6. The solid dose ballistic projectile (10) of claim 
1 further characterized in that said grindable solid 
particles also comprise adjuvants selected from 
the group consisting of lubricants, disinteg rants, 
and fillers. 

7. A method of manufacturing the solid dose 
ballistic projectile (10) of claim 1 characterized by 
compressing in a pill press said uniform cohesive 
mixture (9) of said grindable solid particles, and 
said binder, said uniform cohesive mixture (9) 
comprising said solid particles coated with a thin 
layer of said binder, said binder coated solid 
particles having an average diameter of less than 
50 micrometers. 

8. The method of claim 7 further characterized 
in that said binder coating is applied to said 
grindable solid particles by spray or freeze drying 
techniques. 

9. A ballistic projectile (10) according to claim 1 
further characterized in that said projectile has an 
elongated body portion (12) with a central axis, 
adapted for close fitting engagement with the 
inner surface of a barrel from which said pro- 
jectile (10) is to be propelled, and a generally 
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conical nose portion (14) with and projecting from 
one end of said body portion (12). 

10. The ballistic projectile (10) of claim 9 further 
characterized in that the end of said body portion 
(12) opposite said nose portion (18) has a concave 
surface portion (24). 

11. The ballistic projectile (10) of claim 9 further 
characterized in that said nose portion (18) has a 
base diameter smaller than the diameter of said 
body portion (12) so as to provide a slight shoul- 
der (20) where said base of said nose (18) meets 
said body portion (12). 

12. The ballistic projectile (10) of claim 9 further 
characterized in that said body portion (12) has a 
cavity (17) therein, said cavity (17) capable of con- 
taining additional biologically active material. 

13. A ballistic projectile (30) according to claim 
9 further characterized in that said body portion 
(32) has flatted surface portions (36) of equal 
width around the periphery of said body portion 
(32), said flatted surface portions (36) being even- 
ly twisted about the axis of said body. 

Revendications 

1. Projectile balistique a dose solide (10), con- 
forme pour pouvoir penetrer dans la couche 
epidermique d'un animal vivant et se loger totale- 
ment a I'intdrieur des tissue de I' animal, en etant 
capable de llberer un ingredient biologiquement 
actif dans ces tissus de I'animal lorsqu'il y est 
log6, ce projectile (10) etant constitue principale- 
ment d'un corps (12), caracterise en ce que ce 
corps (12) consiste essentiellement en un me- 
lange coherent uniforme (9) d'environ 70 a 95% 
en poids de particules solides pulverisables (15), 
au moins environ 90% en poids de ces particules 
(15) ayant un diametre moyen compris entre 
environ 7 et 25 microns et au moins une quantity 
efficace du point de vue biologique etant con- 
stitute par une matiere biologiquement active, et 
d'environ 5 a 30% en poids d'un liant coherent, 
biologiquement inerte, adherant aux particules, 
ce liant 6tant plus compressible que les particules 
solides pulverisables, ce corps etant moule par 
compression a une forme de projectile, ce corps 
etant en outre caracterise en ce qu'il est capable 
d'assurer une integrite structural au projectile 
(10) lorsqu'il est tire par voie balistique a une 
Vitesse de gueule de canon allant jusqu'a environ 
475 m/seconde et implants dans les tissus susdits 
de I'animal. 

2. Projectile balistique a dose solide (10) suivant 
la revendication 1 r caracterise en outre en ce que 
les particules solides pulverisables (15) compren- 
nent 100% en poids de la matiere biologiquement 
active. 

3. Projectile balistique a dose solide (10) suivant 
la revendication 1, caracterise en outre en ce que 
la matiere biologiquement active est choisie dans 
le groupe comprenant les vaccins, les bact6rines, 
les hormones, les mineraux, les vitamines, ies 
antibiotiques, les antigenes, les anthelmintiques, 
les medicaments et les tranquillisants. 

4. Projectile balistique a dose solide (10) suivant 



fa revendication 1, caracterise en outre en ce que 
la matiere biologiquement active est un medica- 
ment cristallin choisi dans ie groupe comprenant 
les penicillines, la tetracycline HC1 et l'6rythromy- 
* cine. 

5. Projectile balistique a dose solide (10) suivant 
la revendication 1, caracterise en outre en ce que 
le liant biologiquement inerte est choisi dans le 
groupe comprenant I'hydroxyprbpylcellulbse, 
'0 rhydroxypropylmethyleellulose, la mfithyl- 
cellulose, la sodium carboxymithyl cellulose, I'al- 
cool polyvinylique, la polyvinyl pyrrolidone, la 
gomme arabique, les acides polylactiques et les 
polyamldes. 

is g. Projectile balistique a dose solide (10) suivant 
la revendication 1, caracterise en outre en ce que 
les particules solides pulverisables comprennent 
egalement des adjuvants choisis dans le groupe 
comprenant les lubrifiants, les agents de 

20 desagregation et les charges. 

7. Procede de fabrication du projectile balisti- 
que a dose solide (10) de la revendication 1, carac- 
terise en ce qu'on comprime, dans une presse a 
comprim6s, le melange coherent uniforme pr6- 

26 cite (9) des particules solides pulverisables et du 
liant, ce melange coherent uniforme (9) com- 
prenant les particules solides en ro bees d'une 
mince couche du liant, les particules solides 
enrobees de liant ayant un diametre moyen de 

30 moins de 50 microns. 

8. Proc6de suivant la revendication 7, caracte- 
rise en outre en ce que 1'enrobage par liant est 
applique aux particules solides pulverisables par 
des techniques de sechage par pulverisation ou 

35 de lyophilisation. 

9. Projectile balistique (10) suivant la revendica- 
tion 1, caract6ris6 en outre en ce qu'il comportB 
une portion allonge* formant corps (12) avec axe 
de symetrie central, destinee a entrer en contact 

40 suivant un montage ajust6 avec la surface interne 
d'un canon par lequel ce projectile (10) doit etre 
tire, et une partie formant ner d'allure generate 
conique (14) faisant saillie par rapport a une extre- 
mit6 de la portion formant corps susdite (12). 

46 10. Projectile balistique (10) suivant la reven- 
dication 9, caracterise en outre en ce que I'extre- 
mite de la partie formant corps (12), oppos6e a la 
partie formant nez (18), pr6sente une portion 
superficielle concave (24). 

so 11. Projectile balistique (10) suivant la reven- 
dication 9, caracterise en outre en ce que la partie 
formant nez (18) a un diametre de base inferieur 
au diametre de la partie formant corps (12), de 
maniere a former un leger epaulement (20) la ou 

55 la base de ce nez (18) rencontre la partie formant 
corps (12). 

12. Projectile balistique (10) suivant la reven- 
dication 9, caracterise en outre en ce que la partie 
formant corps (12) pr6sente unecavite (17), celle- 

eo ci pouvant contenir une matiere biologiquement 
active supplemental. 

13. Projectile balistique (30) suivant la reven- 
dication 9, caracterise en outre en ce que la partie 
formant corps (32) presente des portions super- 

65 ficielles planes (36) d'6gale largeur tout autour de 
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la peripherie de cette partie formant corps (32), 
ces portions superficielles planes (36) etant tor- 
dues de maniere uniforme tout autour de Taxe de 
sym^trie de ce corps. 

Patentanspruche 

1. Eine Feststoffdosis enthaltendes batlistisches 
GeschoB (10), das so geformt ist, daB es die 
Epidermis elnes lebenden Tieres durchdringen 
und vollstandig in die G ewe be des Tieres ein- 
treten und in dieses eine biologisch wirksame 
Substanz abgeben kann, wobei das GeschoB {10} 
zum groBeren Teil aus einem Korper (12) besteht, 
dadurch gekennzeichnet daB der Korper (12) im 
wesentlichen aus einem einheitlichen, 
zusammenhangenden Gemisch (9) aus 70 bis 95 
Gew.% mahibaren Feststoffteilchen (15) besteht 
von denen mindestens etwa 90 Gew.% einen 
durchschnittlichen Durchmesser zwischen etwa 7 
und 25 u,m ha ben, und von denen mindestens 
eine biologisch wirksame Menge aus biologisch 
wirksamem Material besteht, und aus etwa 5 bis 
30 Gew.% eines biologisch inerten, zusammen- 
hangenden und an denTeilchen haftenden Binde- 
mittels, das starker zusammendruckbar ist als die 
mahibaren Feststoffteilchen, wobei der Korper 
durch Formpressen die Form eines Geschosses 
erhalten hat und geeignet ist, die strukturelle 
Integrity des Geschosses (10) zu gewiihrleisten, 
wenn es mit einer Mundungsgeschwindigkeit von 
bis zu etwa 475 m/sek baliistisch abgeschossen 
und in die Gewebe des Tieres implantiert wird. 

2. Eine Feststoffdosis enthaltendes, batli- 
stisches GeschoB (10) nach Anspruch 1, dadurch 
gekennzeichnet, daB die mahibaren Feststoffteil- 
chen (15) zu 100 Gew.% aus dem biologisch wirk- 
samen Material bestehen. 

3. Eine Feststoffdosis enthaltendes, ballistic 
sches GeschoB (10) nach Anspruch 1, dadurch ge- 
kennzeichnet, daB das biologisch wirksame Mate- 
rial aus der Gruppe ausgewahlt ist, die aus den 
Impfstoffen, Bakterinen, Hormonen, Mineral- 
stoffen, Vrtaminen, Antibiotika, Antigenen, 
Anthelminitika, Medikamenten und Beruhigungs- 
mitteln besteht. 

4. Eine Feststoffdosis enthaltendes, batlisti- 
sches GeschoB nach Anspruch 1, dadurch ge- 
kennzeichnet, daB das biologisch wirksame Mate- 
rial ein kristal lines Medikament ist, das aus der 
Gruppe ausgewahlt ist, die aus den Peniciilinen, 
dem Tetracyclin-HCI und dem Erythromycin be- 
steht. 

5. Eine Feststoffdosis enthaltendes, ballisti- 
sches GeschoB (10) nach Anspruch 1, dadurch ge- 
kennzeichnet, daB das biologisch inerte Binde- 
mittel aus der Gruppe ausgewahlt 1st, die aus der 
Hydroxypropylcellulose, der Hydrbxypropyl- 



methylcellulose, der Methylcellulose, der 
Natriumcarboxymethylcelluiose, dem Polyvinyl- 
alkohol, dem Polyvinyl pyrroliden, dem Gum mi 
arabicum, den Polymilchsauren und den Poly- 
6 amiden besteht 

6. Eine Feststoffdosis enthaltendes, batlisti- 
sches GeschoB (10) nach Anspruch 1, dadurch ge- 
kennzeichnet, daB die mahibaren Feststoffteil- 
chen ferner Hilfsstoffe enthalten, die aus der 

10 Gruppe ausgewihlt sind, die aus den Schmier- 
und Gleitstoffen, den zerkleinernd wlrkenden 
Stoffen und den Fullstoffen besteht. 

7. Verfahren zum Herstellen des eine Feststoff- 
dosis enthaltenden, ballistischen Geschosses (10) 

16 nach Anspruch 1, dadurch gekennzeichnet, daB in 
einer Pillenpresse das einheitliche, zusammen- 
hingende Gemisch (9), das aus den mahibaren 
Feststoffteilchen und dem Bindemitte! besteht, 
zusammengedruckt wird, wobei das einherttiche, 

20 zusammenhingende Gemisch (9) die mit einer 
dunnen Schicht des Bindemitteis uberzogenen 
Feststoffteilchen enthalt und die bindemitteluber- 
zogenen Feststoffteilchen einen durchschnitt- 
lichen Durchmesser von weniger als 50 urn 

26 haben. 

8. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, daB zur Bildung des Oberzuges das 
Bindemitte I durch SprOhtrocknen Oder Gefrier- 
trocknen auf die mahibaren Feststoffteilchen auf- 

30 getragen wird. 

9. Batlistisches GeschoB (10) nach Anspruch 1, 
dadurch gekennzeichnet, daB das GeschoB einen 
langgestreckten Korper (12) besitzt, der eine 
Mittelachse hat und satt passend mit der Innen- 

35 wandung eines Laufes in Anlage bringbar ist, aus 
dem das GeschoB (1 0) abgeschossen werden soil, 
sowie eine allgemein konische Nase (14), die von 
einem Ende des Kdrpers (12) vorsteht. 

10. Batlistisches GeschoB (10) nach Anspruch 9, 
40 dadurch gekennzeichnet, daB der Korper (12) an 

dem der Nase (18) entgegengesetzten Ende eine 
konkave Flache (24) besitzt 

11. Ballistisches GeschoB (10) nach Anspruch 9, 
dadurch gekennzeichnet, dafi der Basisdurch- 

45 messer der Nase (18) kleiner ist als der Durch- 
messer des Kdrpers (12), so daB an der Ansatz- 
stelle der Nase (18) an dem Korper (12) eine 
schmale Schulter (20) vorhanden ist 

12. Ballistisches GeschoB (10) nach Anspruch 9, 
so dadurch gekennzeichnet daB der Korper (12) 

einen Hohtraum (17) enthalt, der zusStzliches bio- 
logisch aktives Material aufnehmen kann. 

13. Ballistisches GeschoB (30) nach Anspruch 9, 
dadurch gekennzeichnet, daB der Kdrper (32) urn 

55 seinen Umfang herum verteilte Abflachungen 
(36) besitzt, die gleich breit und urn die Achse des 
Kdrpers herum gleichmSBig verdreht sind. 
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